Discoordinate regulation of isoforms of Na,K-ATPase and myosin heavy chain in the hypothyroid postnatal rat heart and skeletal muscle.
During postnatal life, many contractile and electrophysiological properties of the rat heart undergo changes. Among the changes is a switch in the expression of Na,K-ATPase catalytic subunit isoforms. Thyroid hormone has been postulated to play an important role in the postnatal transformation of the heart, and its effect on myosin heavy chain isoform gene transcription is well documented. To test whether it controls Na,K-ATPase gene switching in vivo, we made neonatal rats hypothyroid by maternal treatment with methimazole. The expression of Na,K-ATPase catalytic subunit isoforms in cardiac and skeletal muscle membranes was measured with specific antibodies at time points from birth to 4 weeks of age. Postnatal changes in Na,K-ATPase isoform expression in cardiac ventricle and hind limb skeletal muscle were similar in control and hypothyroid animals. In the same hypothyroid animals, the postnatal switch from the V3 (beta) isoform of myosin heavy chain to the V1 (alpha) isoform was blocked. The conclusion is that thyroid hormone may have a modulatory role in Na,K-ATPase gene expression, but it is not the developmental signal that dominates gene switching.